certainty should not prevent state action in the face of serious or irreversible threats to the environment.
Despite its largely preventive orientation, environmental law has, with one exception, remained distinct from the burgeoning field of preventive justice. The exception is the precautionary principle, which has become a subject of interest and frequent skepticism amongst preventive justice scholars. The precautionary principle is a central principle in environmental law. Its centrality arises from the pervasiveness of scientific uncertainty in environmental regulation; that is, our inability to reliably predict the consequences of our policy choices on environmental and human health. 5 The precautionary principle squarely addresses the question of how we ought to proceed in the face of unavoidable uncertainty.
Preventive justice scholars have noted the temptation, particularly in the national security context, to rely on a kind of "precautionary logic" 6 by which extreme measures are taken in an effort to avoid future, but uncertain, security threats. Counter-terrorism strategies that include anticipatory or pre-emptive military strikes, civil control orders, and indefinite detention all aimed at preventing future terrorist attacks have been characterized as part of a precautionary approach to counter-terrorism. 7 While no government has outright attempted to adopt the precautionary principle as a basis for security measures, public officials have relied on precautionary rhetoric. In the environmental context, the precautionary principle operates to justify state action even in the face of uncertainty. Preventive justice scholars thus worry that, in the security context, the precautionary principle would justify severe liberty-infringing measures.
This chapter explores the connection between the precautionary principle in environmental law and preventive justice scholarship. It is written from the perspective of environmental law. It has two aims. First, the chapter traces the claims about the precautionary principle in the preventive justice literature back to their environmental roots. In doing so, it situates the precautionary principle within broader environmental law debates about how the principle ought to operate. Second, the chapter argues that the precautionary principle and principles of preventive justice ought to be understood as part of the same rule-of-law project, that is, the project of ensuring that all public decisions are publicly justified on the basis of core constitutional principles. 8 Understood in this way, both the precautionary principle and principles of preventive justice seek to respect and enable the autonomy of individuals, understood as their capacity to reason with the law. It is thus a mistake to think that the precautionary principle can be transposed from the environmental context to the national security context. What the rule of law requires in each context is distinct and these respective principles ought to be understood as attempts to maintain our commitment to the rule of law even under the challenging conditions in which we face uncertain future harm.
This chapter proceeds in three parts. The first part introduces the characterization of the precautionary principle portrayed in the preventive justice scholarship. It argues that preventive justice scholars view the precautionary principle as a particularly potent decision-making logic with serious, negative consequences for the security context. The second part situates this partial characterization of the precautionary principle within its environmental context. Drawing on examples from Australia and Canada, it argues that, while there is some support for this characterization, the principle's influence has been far tamer in environmental law than is represented by preventive justice scholars. Preventive justice scholars also emphasize the command imposed on the decision-maker.
They are especially concerned that the precautionary principle seems to compel or "license" the decision-maker to take preventive action. 15 For Steiker, the decision-maker discharges her obligations by reversing the burden of proof; that is, by requiring the affected party to show the absence of harm, rather than requiring the government to show the possibility of harm. 16 If the burden is not met, then the decision-maker, on this view, has no option but to take action by, e.g., implementing heightened surveillance or increased detention practices. Preventive justice scholars present the precautionary principle as a linear, compulsory decision-making tool, one with striking ramifications in the national security context. As we shall now see, this characterization has some basis in environmental law, but the principle's implementation and its potential are far more nuanced.
Part II. The Practice and Potential of Precaution in Environmental Law
In the environmental context, uncertainty about future environmental harm is often used as an excuse for maintaining the status quo. By eliminating uncertainty as a legitimate basis for inaction, the precautionary principle promises to help overcome a lack of political will to protect the environment. 22 In the security context, by stark contrast, there is seemingly no such lack of political will. It is thus understandable that preventive justice scholars approach the precautionary principle with serious reservations. At the same time, however, the precautionary principle has generated a vast and rich environmental jurisprudence and scholarship that is not represented in the preventive justice literature. justice characterization of the precautionary principle back to its environmental law origins, to better understand the debates that the principle has generated and to set the stage for the argument that the precautionary principle is fundamentally connected to the rule of law.
The most widely accepted version 23 of the precautionary principle is that contained in the Rio Declaration:
Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing costeffective measures to prevent environmental degradation.
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In this formulation the precautionary principle simply requires that decision-makers attend to the scientific uncertainty inherent in their regulatory decisions. Consistent with the preventive justice characterization, the Rio Declaration requires a threat of serious or irreversible harm for the principle to apply. 25 Notably, however, the command imposed by the Rio Declaration version of precaution is that decision-makers not use uncertainty as a basis for inaction. 26 Far from the strong, compulsory version of precaution articulated by preventive justice scholars, the Rio Declaration version of the precautionary principle does not compel decision-makers to take any action. It is simply an admonition to attend to the unavoidable limits of our ability to predict the effects of actions on the environment. Nor does the Rio Declaration mention any connection to reversing the burden of proof. Finally, the Rio Declaration notes the need for cost-effective measures, though it is silent on the details. Indeed, a huge range of measures can flow from the precautionary principle: e.g. delaying a decision to allow potentially environmentally harmful actions in order for more study or monitoring to occur, requiring certain mitigation measures on activities, or prohibiting certain activities or pollutants. It is the Rio Declaration version of the precautionary principle that has been widely incorporated into domestic law around the world. 27 This chapter cannot offer a comprehensive account of the vast practice and implementation of the precautionary principle worldwide. What it can do, however, is use two example countries-Australia and Canada-as snapshots for the practice and academic debates over the potential for the precautionary principle. 28 In both Canada and Australia, the Rio Declaration version of the precautionary principle has been incorporated into environmental law and policy. The countries provide useful comparator examples: on the one hand, the precautionary principle in Australia has generated sustained jurisprudential and academic engagement. 29 By way of contrast, there is a strong sense that the principle has yet to do any meaningful work in shaping environmental law in Canada.
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Canada
The Canadian legal perspective demonstrates the temptation to view the precautionary principle in black-and-white, all-or-nothing terms. On the one hand, some Canadian courts take a similar view to that of preventive justice scholars; that is, they think that the precautionary principle compels particular action. Telstra a development approval to install mobile phone antennae on a building. Concerns were raised before the local council about the possible public health effects of radiofrequency and electromagnetic energy from the proposed mobile phone towers. Preston CJ attempted to synthesize precautionary principle jurisprudence and articulate a specific and comprehensive test for applying the precautionary principle in the domestic context.
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In his view, the precautionary principle requires the application of a three-part test. The first step, set out in the decision, is to determine whether two threshold criteria are met for the principle to be invoked: (i) the existence of a threat and (ii) the existence of scientific uncertainty about such a threat. 42 While Preston CJ set out broad-ranging considerations for the determination of the existence of a threat, he maintained that " threshold is met, Preston CJ reasoned, the burden shifts to the proponent of the activity to demonstrate that the threat does not exist or is negligible. Assuming the proponent cannot discharge this burden, the final step is for the judge to treat the threat as a reality and determine the appropriate precautionary measures through a proportionality analysis. 45 He held that, in this case, the requirement of serious or irreversible environmental damage was not met and thus there was no basis for applying the precautionary principle.
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These brief snapshots of the precautionary principle in practice in Canada and Australia confirm that many of the claims of preventive justice scholars are grounded in environmental law.
The principle is often portrayed as commanding specific and severe precautionary measures: e.g. a ban on development. The Telstra framework commands a reversed burden of proof that, should it not be met, requires precautionary action. 47 At the same time, however, the decisions reflect a narrow understanding of threat and uncertainty. Far from the vast world of unknown threats that can arise in both environmental and security contexts, the influence of the precautionary principle in environmental law has focused on filling relatively narrow existing gaps within science. 48 The precautionary principle, as applied, does not currently operate to challenge the limits of scientific expertise, introduce different worldviews or sources of knowledge, or take seriously the possibility of unknown-unknowns.
The "tame" 49 version of the precautionary principle articulated in Telstra gives rise to two questions about the limits and potential for the precautionary principle in environmental law.
The first is a question about the principle's apparent requirement of reversing the burden of proof, and the second is a question about the relationship between the precautionary principle and risk 45 assessment. As we shall now see, environmental law scholars have argued that the precautionary principle has the potential to be much more than either a reversed burden of proof or a modification to risk assessment. Perhaps it is this potential that is the source of anxiety for preventive justice scholars.
Burden of Proof
The idea that the precautionary principle can be operationalized by reversing the burden of proof reflects a judicial or quasi-judicial understanding of the principle. Yet front-line environmental decisions are generally implemented in an administrative or regulatory context that is quite unlike a criminal trial with a comparatively clear onus and standard of proof. 50 In an administrative context various 'burdens' arise with respect to providing specific information and conducting analyses. It may be that in some cases, the precautionary principle will operate to reverse or influence a burden of proof, but whether it does so requires careful attention to the specific regulatory context. 51 The notion that the precautionary principle requires the same thing in every instance does not reflect the enormous range of environmental issues to which the principle is relevant, or the diverse regulatory processes and decisions taken in response to these issues.
Moreover, the reversed-burden-of-proof approach unduly narrows the innovative possibilities for precautionary decision-making. Precautionary principle scholars have argued that "the reversal of the burden of proof 'abusively associated with the principle of precaution, is more sensational than representative of reality. of the precautionary principle require a strict burden of proof approach. 54 Some scholars have noted the existence of far more creative institutional design, such as citizens' assemblies and independent public watchdogs, as examples of precautionary measures that bear little relationship to a reversed-burden-of-proof interpretation. 55 In short, for all its merits in the context of judicial decision-making, it is far from clear that a reversed-burden-of-proof approach reflects the administrative reality of environmental decision-making.
Precaution and Risk
Preventive justice scholars understand the precautionary principle as an exception to the norm of risk assessment. Yet, as we have seen, in many instances the precautionary principle has not supplied a distinctive decision-making framework. Rather, it is viewed as operating within a risk assessment paradigm: 56 e.g. recognizing a margin of error in risk assessment or "weighting the risk of error in favour of the environment." 57 Yet defenders of the precautionary principle argue that it has far greater potential to challenge status quo decision procedures and to challenge dominant assumptions about our capacity to "manage" risk. 58 Commentators point out that there are multiple sources of uncertainty in environmental decision-making. 59 Some of these sources can be identified, measured and quantified with actuarial data and probabilistic analysis. But some of these sources are inherent in the scientific process itself. There are questions that we do not yet know to ask and these have particular salience when regulators are confronted with novel innovations and potentially novel risks. 60 From this perspective, the precautionary principle is an "exception" to risk assessment only in that it focuses us to confront the inevitable incompleteness of any attempt to comprehensively quantify perceived risks. The important question, then, is what a decision-maker ought to do with a necessarily partial risk assessment in hand. made….This is because regulating outcomes (beyond requiring decision makers to pursue broad statutory goals) is logically impossible in cases of scientific uncertainty. 62 In other words, the rationale for the precautionary principle does not lie in its substantive legitimacy. 63 The very conditions of uncertainty that require the precautionary principle preclude us from evaluating the principle solely on its ability to generate effective outcomes. 64 It would be difficult, if not impossible to know when an unforeseen catastrophe has been avoided. Instead defenders of the principle look to its potential to instantiate procedures through which a community can collectively decide how to proceed in the face of uncertainty. Most defenders of the precautionary principle therefore argue that it requires a more inclusive decision-making process, which formalizes non-expert citizen participation and collective decision-making. 65 This enables the consideration of factors that do not fit into the language of risk assessment-factors such as voluntariness, or whether potential risks may affect already marginalized populations-and it opens up the process of risk assessment to critical analysis from a variety of perspectives.
While the specific procedural requirements of the precautionary principle are vastly different from what principles of preventive justice require in situations where serious libertyinfringement is at stake, we shall now see that both ought to be understood as essential to maintaining and enabling the autonomy of individuals. In other words, both are attempts to maintain our fundamental commitment to democratic governance under the rule of law, even when faced with conditions of uncertainty.
Part III. Precaution, Prevention and the Rule-of-Law Project
The rule of law, as is often noted, is an "essentially contested concept." 66 The conception of the rule of law advanced here is the idea that public officials must publicly justify their decisions on the basis of core constitutional principles. It is a conception elaborated by David
Dyzenhaus, who states that its basic content is that legislation must be capable of being interpreted in such a way that is can be enforced in accordance with the requirements of due process: the officials who implement it can comply with a duty to act fairly, reasonably and in a fashion that respects the equality of all those who are subject to the law and independent judges are entitled to review the decisions of these officials to check that they do so comply. responding to national security issues requires security expertise, decisive and coordinated action, and often secrecy. All of these features militate against governing exclusively through prospective and general legislative rules. Rather, responding to environmental issues and security issues in order to prevent future harm requires considerable administrative infrastructure that raises further questions about how administrative decision-making can nonetheless comply with the rule of law. 73 But when we understand the rule of law as serving the end of autonomy-that is, it protects individuals from arbitrary decisions and allows them to reason with the law-then it is possible to understand how both administrative decisions and emergency response decisions can comply with the rule of law. 74 When these decisions are publicly justified on the basis of core constitutional principles, i.e. fairness and reasonableness, they will comply with the rule of law. 75 This conception of the rule of law gives rise to the familiar requirements of due process powerfully defended by preventive justice scholars, but importantly it can only be realized within a deliberative democracy. 76 While there are many theories of deliberative democracy, all share a fundamental understanding of the individual as a responsible agent capable of reasoning with the law. 77 It is at this intersection-of the rule of law and deliberative democracy-that the precautionary principle comfortably rests. The precautionary principle, in its best light, ought to be understood as an attempt to preserve this reasoning capacity of legal subjects even under conditions of uncertainty that challenge our ability to make fully informed public decisions. The details of what the precautionary principle will require in order to fulfill the requirement of public justification are necessarily context dependent. In broad strokes, however, they consist of three features. These features better capture the nature of the relationship between the state and legal subject than any attempt to equate the precautionary principle with a reversed-burden-ofproof or any attempt to square the precautionary principle with a risk assessment framework. On this view, the principle requires a decision-making procedure that enables collective reasoning about how to proceed in the face of uncertainty, one that ensures that expert information is exposed to public scrutiny. In other words, the process must be justified on the ground that it promotes democratic deliberation. It requires detailed reasons by the decision-maker that identify sources of uncertainty and the assumptions used to factor that uncertainty into the decision. And it requires proper institutional channels for independent review. The result of these features is that the precautionary principle operates to inform ordinary administrative law requirements of fairness and reasonableness to ensure they reflect the reality of environmental decision-making.
These are simple, but demanding, requirements. In many instances they are met. But the examples offered in this chapter demonstrate that public officials often fall short by failing to offer reasons, 78 or setting an untenable threshold for non-experts with legitimate concerns about uncertain consequences.
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While these features might look quite different from what we would expect in the preventive justice context when significant liberty interests are at stake, they nonetheless share the essential characteristics of the rule of law. In their respective contexts, principles of preventive justice and precaution ensure there is an open process in which those affected by the decision have meaningful opportunities to be heard; they ensures affected individuals can contest a decision that is of questionable legality before an independent tribunal. Moreover, these principles operate to make democratic participation is internal to the requirements of the rule of law. This conception respects the legal subject's capacity to reason with the law, i.e. to participate in the ongoing project of articulating and rearticulating the content of the law.
Conclusion
This chapter has explored the connections between the precautionary principle in the preventive justice context and the precautionary principle in environmental law. roots of the preventive justice characterization of the precautionary principle through its operation in the environmental context. It argued that, at least in Australia and Canada, the reality of the precautionary principle is somewhat tamer than that imagined by preventive justice scholars. The precautionary principle has not operated to address instances of true uncertainty in the environmental context, it has not operated to displace a risk assessment paradigm, and it does not typically compel any particular course of preventive action. At the same time, however, the hopes of environmental law scholars remain high. They argue that the precautionary principle has far more potential than is currently realized.
While a broader, reinvigorated precautionary principle may be a source of anxiety amongst preventive justice scholars, this chapter has sought to assuage these concerns. It has advanced an understanding of the precautionary principle that is wholly consistent with the normative project of preventive justice, a project, as I understand it, of articulating how we can maintain our commitment to the rule of law even under conditions of uncertainty about future harm. It is thus misguided to claim that the precautionary principle can provide a basis for sweeping preventive action in the national security context. The precautionary principle, in its best light, is an essential part of realizing commitment to democratic governance under the rule of law in the environmental context. And in this sense, it and preventive justice are complementary efforts to both protect and enable the autonomy of those subject to the law.
